Abstract Vibrio harveyi causes vibriosis to marine ornamental Arabian surgeon fish (Acanthurus sohal) the disease appeared and spread rapidly in fish in the indoor aquarium of the National Institute of Oceanography and Fisheries (NIOF) in Hurghada (Egypt). The pathogen was isolated from skin ulcers in head and body, and internal organs of randomly collected samples of diseased fish using tryptic soy agar and thio-sulfate citrate bile salt sucrose agar plates. Lethargic, off food, hemorrhagic skin ulcers in head and body varies between superficial and deep skin depigmentation, hemorrhagic spots and fin rot were the main clinical signs appeared on the naturally infected fish. All isolates of the bacterium constituted a homogeneous phenotypic group and were identified by morphological characterization, biochemical tests and API20E as V. harveyi. The isolated strain was sensitive to ciprofloxacin, streptomycin, chloramphenicol and kanamycin.
Introduction
Vibrio harveyi is a gram-negative bacterium, ubiquitous in the marine environments and is found free-living in the water column, and in the gut of some marine animals. V. harveyi considered the major causal agent of luminous vibriosis, affects a diverse range of marine vertebrates and invertebrates including penaeids (Abraham et al., 1997) , sea horse (Tendencia, 2004) , bivalves (Pass et al., 1987) , cephalopods (Ramesh et al., 1999) , and marine teleosts (Thompson et al., 2002) . The organism is synonymous with Vibrio carchariae (Pedersen et al., 1998) , which is also a fish pathogen. The virulence factors of V. harveyi are not completely understood. Liu et al. (1996) reported that proteases, phospholipase, hemolysins or exotoxins might be important for pathogenicity. Liu et al. (1997) considered that cysteine protease was the major exotoxin. Vera et al. (1992) reported that the virulence of V. harveyi is dependent on host species, Jun and Huai-shu (1998) consider doses, time exposure and age of host species while Gomez-Gill et al. (1998) consider pathogenic factors of the bacterial strains. V. harveyi caused chronic skin ulcer in shark (Bertone et al., 1996) , gastro-enteritis in cultured groupers (Lee et al., 2002) , red drum (Liu et al., 2003) , and cultured cobia (Liu et al., 2004) . The bacterium was also reported to cause deep dermal lesions in wild specimens of jack crevalle (Kraxberger-Beatty et al., 1990) . However, the bacterium causes vibriosis that is characterized by anorexia, darkening of the whole fish, local hemorrhagic ulcers on the mouth or skin surface, tail and fin rot, focal necrotic lesions in the muscle and swollen intestine, and eye opacity (Ransangan and Mustafa, 2009) . Pathogenic strain of V. harveyi causes mortality and affects aquaculture production of Asian seabass hence, vaccine development against the bacterial pathogen is urgently needed for sustainability of Asian seabass aquaculture in Malaysia (Ransangan et al., 2012) . V. harveyi was pathogenic to rainbow trout, Oncorhynchus mykiss (Walbaum), and Atlantic salmon, Salmo salar L., with mortalities of up to 100% following intraperitoneal injections of 10 6 cells fish À1 (Zhang and Austin, 2000) . This study is the first description of V. harveyi as the cause of vibriosis in Arabian surgeon fish (Acanthurus sohal) in the indoor aquarium of the National Institute of Oceanography and Fisheries at Hurghada Egypt. Morphological and biochemical identification, antibiotic sensitivity test and virulence of the isolates are described.
Materials and methods

Fish
Fifty (50) clinically diseased and moribund Arabian surgeon fishes (A. sohal) were collected from the indoor aquaria of The National Institute of Oceanography and Fisheries (NIOF) at Hurghada and subjected to clinical examination (Zhang and Austin, 2000) and bacteriological isolation.
Water samples
Water samples were taken from the investigated indoor aquarium and the Red Sea (control sample) in dark brown clean and dry bottles. Water temperature and pH were determined by digital combo pH meter and thermometer (HI 98127 (pHep 4) -Hanna instruments Inc., USA), total ammonia was determined and dissolved oxygen (DO) concentration was measured using a digital dissolved oxygen meter (HI 9142 -Hanna instruments Inc., USA).
Bacterial isolation
Samples for bacterial isolation were taken from skin ulcers, liver, spleen and kidney of moribund and clinically diseased Arabian surgeon fish (A. sohal) and cultured on plates of tryptone soya agar (Oxoid) supplemented with 1.5% (w/v) sodium chloride (TNA). The inoculated plates were incubated at 28°C up to 72 h (Pedersen et al., 1998) .
Bacterial characterization
The suspected V. harveyi colonies were isolated, purified using thio-sulfate citrate bile salt sucrose agar (TCBS, Difco) and characterized using the standard biochemical method as described by Alsina and Blanch (1994) . Commercial miniaturized API 20E galleries (BioMerieux) were also used according to the manufacturer's instructions. The isolates were identified according to diagnostic schemes described by Nicky (2004) and Ransangan et al. (2012) .
Antibiotic sensitivity assay
The bacteria were suspended in sterile phosphate buffered saline (PBS) and diluted to a turbidity equivalent to the MacFarland tube No. 0.5 standard solution (0.5 ml BaSO 4 + 99.5 ml 0.36 N HCl). The bacterial suspension (0.1 ml) was spread onto Mueller-Hinton agar (Difco) and antibiotic disks then added as described by Koneman et al. (1988) and Hassan (2012) and the following antibiotics streptomycin, chloramphenicol, oxytetracycline, ciprofloxacin, neomycin, ampicillin, penicillin-G and kanamycin, were used (Oxoid).
Fish pathogenicity experiments
Thirty (30) A. sohal fishes were acclimated for 1 week in the indoor aquarium and subdivided into two equal groups each of fifteen fishes (weighing 100 ± 10 g each). The fishes of the first group were conducted by intraperitoneal (I/P) injection with 0.1 ml of 24 h bacterial suspension to achieve doses of 10 4 -10 6 cells fish À1 (Trevors and Lasty, 1985) . Sterile PBS was injected into other group of fish as parallel controls. Each group was reared in 110 L glass aquarium at water temperature 27 ± 2°C and observed for 14 days. The clinical signs and numbers of dead fish were recorded during the observation time. 
Results
Clinical signs
The clinical signs of the diseased A. sohal fish were lethargic, off food, with superficial to deep ulcers on the head and body of the infected fish ( Figs. 1 and 2) . Skin depigmentation and hemorrhagic spots and fin rot were also recorded. The main post mortem lesions demonstrated congestion with ulceration in liver, congestion in spleen, intestine, stomach and kidney and enlargement of the gall bladder (Fig. 3) . The recorded mortality among the diseased fish was 80%.
Water quality
The results revealed a decrease in dissolved oxygen and elevation of pH and ammonia values in the water samples of indoor aquarium, Table 1 .
Bacterial characterization
Eleven (11) bacterial isolates were isolated from skin ulcers, liver, kidney and spleen. The colonies of suspected V. harveyi were rounded, with regular edges, white creamy in color. The biochemical and physiological characteristics of all isolates were similar and allowed the presumed identification of the bacteria as V. harveyi. In fact all bacterial isolates examined in this study were gram negative rods, non-motile, oxidase and catalase positive. They recorded negative in (Table 2 ). All bacterial isolates grew well at 25-35°C on TCBS agar with yellow colonies and all bacterial isolates grew well in 1.5-8% (w/v) sodium chloride but not in 0% and 10%, respectively.
Antibiotic sensitivity assay
The findings of antibiotic sensitivity test revealed that the isolated V. harveyi was sensitive to ciprofloxacin, streptomycin, chloramphenicol and kanamycin. Controversially, it was resistant to neomycin, ampicillin and penicillin-G (Table 3) .
Fish pathogenicity experiments
The experimentally infected A. sohal fish showed lesions similar to those of naturally infected fish, lethargic, off food, hemorrhagic ulcers in head and body, skin depigmentation with hemorrhagic spots. The observed PM lesions revealed the presence of congestion of the visceral organs. By the end of observation time (14 days) the cumulative mortality of the experimentally infected fish reached 90%. V. harveyi could be re-isolated in pure culture from the experimentally infected fish.
Discussion
V. harveyi is an important pathogen, causing potential devastation to marine aquaculture (Ransangan et al., 2012) . The isolation of V. harveyi from diseased Arabian surgeon (A. sohal) in the present study is surprising although the bacterial pathogen has been isolated in a number of diseased marine animals including Asian seabass (Tendencia, 2002) , sea horse (Tendencia, 2004) , abalone (Nicolas et al., 2002) , shrimps (Vandenberghe et al., 1998) , red drum (Liu et al., 2003) and marine teleost's (Thompson et al., 2002) . The clinical signs of V. harveyi infection in Arabian surgeon (A. sohal) fish were sluggish swimming, off food, hemorrhagic superficial to deep skin ulcers in head and body, and skin depigmentation with hemorrhagic spots. These findings supported those of Ransangan and Mustafa (2009) . The PM. Lesions revealed congestion in liver, congestion in spleen, intestine, stomach (gastro enteritis) and kidney and enlargement of gall bladder. Similar observations were found in culture red flounder (Gauger et al., 2006) , grouper (Lee et al., 2002) , and red drum (Liu et al., 2003) . The clinical signs of vibriosis appeared on the wild investigated fish few days after fishing and rearing in the indoor aquarium. The onset of the disease may be attributed to the suppression of the fish immune system due to decreased dissolved oxygen and increased ammonia and pH values in addition to over-crowdness, in the indoor aquarium. Suomalainen et al. (2005) reported that the sharp increase in the ammonia level, water pH, physical contact and the sharp decrease in the dissolved oxygen are the most possible triggering factors for the initiation, establishment and spread of infection in addition to jeopardize fish immune system. The eleven bacterial isolates from naturally infected fish during mortality episodes were identified as V. harveyi by the colony characters, cell morphology, gram stain reaction, biochemical reactions including the API20E tests. This finding was in agreement with Alsina and Blanch (1994) , Nicky (2004) , Zhang and Austin, 2000 and Ransangan et al. (2012) . The antibiotic sensitivity test of V. harveyi revealed that the isolated strain was sensitive to ciprofloxacin, streptomycin, chloramphenicol, oxytetracycline and kanamycin. As such, the study reinforces previous investigations of Ransangan et al. (2012) about antibiotic sensitivity test of V. harveyi. As we must take into consideration that the prolonged usage of antibiotics may cause bacterial resistance their use in the aquaculture may not be advisable.
It is a matter of importance in the field of fish disease control to find out other means of controlling vibriosis in aquaculture (Karunasagar et al., 1994 and Miranda and Zemelman, 2002) . So vaccination against V. harveyi is very important although still at the preliminary stage, (Ningqiu et al., 2008) . The pathogenicity assay revealed that V. harveyi was pathogenic to A. sohal fish. The moribund and dead fish revealed clinical signs similar to those of the naturally infected fish including sluggish swimming, off food, hemorrhagic ulcers in head and body and visceral congestion in addition to 90% cumulative mortality. The pathogenicity of V. harveyi may be attributed to extracellular products (ECPs) which were harmful to fish. Both pathogenic and non-pathogenic cultures produced ECPs containing caseinase, gelatinase, phospholipase, lipase and hemolysins (Liu et al., 1997; Zhang and Austin, 2000) . In conclusion V. harveyi causes mortality and affects A. sohal and it is sensitive to ciprofloxacin, oxytetracycline, streptomycin, chloramphenicol and kanamycin, further studies should be conducted toward molecular characterization and vaccination.
